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Abstract

Background/Aim: Fabry disease is an X-chromosome inherited disease, which constitutes a rare disease
group. Fabry disease has a wide spectrum of symptoms and some of these symptoms that are seen in other
diseases. Familial Mediterranean fever (FMF) is a common disease in countries along the Mediterranean
coast, including our country. Although typical episodes of recurrent high fever and abdominal pain occur,
patients can also present with nonspecific symptoms and signs. This study aimed to investigate the
presence of Fabry disease in patients with FMF.

Methods: Information about this cohort study was given to all patients who were followed up with a
diagnosis of FMF. Those who agreed to sign the informed consent form were included in the study. Fabry
disease screening was performed by galactosidase alpha (GLA) gene analysis in female patients and by
examining lysosomal alpha galactosidase A (AGALA) enzyme activity in male patients. When enzyme
activity was found to be low in male patients, a GLA gene analysis was also performed.

Results: Fabry disease was screened in a total of 189 patients with familial Mediterranean fever, and it
was not detected in any of our patients. Low AGALA enzyme activity was detected in approximately 20%
of the male patients. In the GLA gene analysis performed on these patients, any genetic mutation that
could be associated with Fabry disease was not detected.

Conclusion: People with Fabry disease or FMF can present with common symptoms, such as arthritis,
proteinuria, and abdominal pain. In our study, Fabry disease was not found in any of patients who had a
diagnosis of FMF. However, only a few publications on this subject are available. In studies conducted in
our country and around the world, it has been shown that GLA gene mutations that may cause Fabry
disease can be detected in patients with FMF. However, such a mutation was not detected in our study.
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Introduction

Fabry disease is an X-linked lysosomal storage disorder
that is characterized by accumulation of globotriaosylceramide
and globostriaosylsphingosine within lysosomes in almost all
cells [1]. The GLA gene is mutated in Fabry disease that
expresses alpha-galactosidase A (AGALA) enzyme activity and
is located in the long arm of X chromosome (Xq22.1) [2]. The
prevalence of Fabry disease differs among races and is reported
to be seen from 1/8500 to 1/117,000 in Caucasian populations [3,
4]. It is known that prevalence of Fabry disease is probably
underestimated because of nonspecific manifestations, wrong
initial diagnosis, and lack of consideration of this disease by a
clinician due to its rare occurrence. The Fabry Outcome Survey
showed  that  rheumatological conditions, arthritis,
neuropsychological diseases, Meniere disease, irritable colon,
and/or chronic kidney disease of unknown etiology are the most
commonly initial diagnoses in a patient with Fabry disease [5, 6].
Patients with Fabry disease may present with a wide spectrum of

clinical manifestations. Acroparesthesias, angiokeratomas,
abdominal pain, recurrent vomiting, corneal opacities,
proteinuria, polyuria, unexplained renal insufficiency, and

hypohidrosis are some clinical manifestations of Fabry disease.

Familial Mediterranean fever (FMF) is also a hereditary
disorder [7]. A mutation in the pyrin (MEFV) gene causes FMF.
FMF is almost always inherited in an autosomal recessive
pattern. The MEFV gene is localized within the 16%
chromosome and encodes pyrin. Recurrent fever, abdominal
pain, chest pain, arthritis, and skin lesions may be seen in a
patient with FMF [7-11]. The most important complication of
FMF is amyloidosis, which can lead to chronic kidney disease
and end stage renal disease [12]. Tel-Hashomer criteria are
usually used to diagnose FMF [13]. Since most of the symptoms
and signs of FMF are nonspecific, other accompanying diseases
may sometimes be overlooked or make some diseases difficult to
diagnose [14].

Fabry disease and FMF have some similar
manifestations and only a few studies investigating Fabry disease
prevalence in patients with FMF are available. In this study, we
aimed to investigate Fabry disease prevalence in patients with
FMF.

Materials and methods

Patients

All patients who were followed up by our outpatient
clinic with the diagnosis of FMF between May 2018 and June
2020 and agreed to participate in this cohort study were included.
Diagnosis of all patients was obtained with Tel-Hashomer
criteria. Demographic data and clinical features of patients were
obtained with face-to-face interviews. MEFV gene mutations
were recorded from patients’ files. Informed consent was taken
from all patients for Fabry disease screening. Local Ethics
Committee approval was taken from the Afyonkarahisar Health
Sciences University Clinical Research Ethics Committee (date:
21/08/20, decision number: 362).
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Fabry Disease Screening

AGALA enzyme activity

Lysosomal AGALA enzyme activity was evaluated in
male patients. Samples for enzyme activity were included on
dried blood spots (DBS). Tandem mass spectrometry was used as
method. AGALA > 1.2 umol/l/h was considered the cut-off
value. GLA gene analysis also was done for male patients having
AGALA < 2.5 umol/l/h.

GLA gene mutation

Peripheral blood samples were collected in
ethylenediaminetetraacetic acid (EDTA) tubes for GLA gene
analysis. Analysis was performed using a genomic DNA
sequencing method in female patients. Exons 1-7 were examined
for all females. Figure 1 shows the method by which patients are
screened for Fabry disease.

Figure 1: Fabry disease screening in study patients
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Statistical analysis

SPSS 22.0 (SPSS IBM, Armonk, NY, USA) is used for
statistical analysis. Categorical variables were expressed as
number and percentage. The Shapiro—-Wilk test was used to
determine normal distribution of continuous variables. Numeric
variables were presented as mean (standard deviation) or median
(min—max) according to their normality.

Results

The study was conducted with 189 patients with FMF.
Of these, 60.8% (n = 115) were female, and 39.8% (n = 74) were
male. The median age of patients was 38 years (range: 18-74
years). Patient evaluations in terms of Tel-Hashomer criteria are
shown in Table 1.

The results of the MEFV gene analysis are shown in
Table 2.

Table 1: FMF characteristics of the patients

Criteria | Present (%-n)

Recurrent febrile episodes associated with serositis | 70.4-133

Amyloidosis of AA type 9.5-18
Response to colchicine 94.7-179
Recurrent febrile episodes 74.6-141
Erysipelas-like erythema 18-34
Positive family history 73.5-139
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Table 2: Mutations in the pyrin (MEFV) gene

Mutation %-n
m694v (homozygous) 16.4-31
Wild type 16.4-31
m694v (heterozygous) 15.9-30
m694v (heterozygous), m680i (heterozygous) 10.1-19
m694v (heterozygous), v726a (heterozygous) 7.9-15
€148q (heterozygous) 3.7-7
m680i (heterozygous) 3.7-7
m694v (heterozygous), r761h (heterozygous) 3.2-6
m694v (heterozygous), a744s (heterozygous) 2.6-5
m694v (heterozygous), e148q (heterozygous) 2.6-5
Vv726a (homozygous) 2.6-5
m680i (homozygous) 2.6-5
m694i (heterozygous), v726a (heterozygous) 2.1-4
m694v (heterozygous), v726a (heterozygous) 2.1-4
V726a (heterozygous) 2.1-4
m680i (heterozygous), v726a (heterozygous) 1.6-3
p369s (heterozygous) 1.1-2
m680i (homozygous) or m694i (heterozygous) or other heterozygous compound | 3-6
Total 100-189

Median FMF duration was 6 years (range: 1-40 years).
Hypertension was present in 9.5% (n = 18) of the patients,
diabetes mellitus in 6.3% (n = 12), chronic kidney disease in
7.9% (n = 15), and coronary artery disease in 0.5% (n = 1). None
of the patients had a history of cerebrovascular events.

GLA gene analysis of all female patients was negative.
The mean alpha-galactosidase A level of male patients was 4.28
(2.6) umol/l/h. In 20.3% (n = 15) of male patients, the AGALA
enzyme level was < 2.5 pmol/l/h, and GLA gene analysis was
also performed for these patients. No mutations were detected in
the GLA gene of these male patients.

Discussion

Fabry disease is classified in the rare disease group, and
its prevalence differs in studies. The prevalence of Fabry disease
is underestimated due to the rarity of the disease, its non-specific
symptoms, and the misdiagnosis of patients [4]. In the Fabry
Outcome Survey, it was shown that misdiagnosis of Fabry
disease is common. Male patients are diagnosed 13.7 years after
the first symptom, and female patients are diagnosed 16.3 years
after the first symptom [6]. Most patients with FMF experience
their first attacks in childhood. The first attack occurs before the
ages of 10 and 20 years in 65% and 90% of cases, respectively
[7]. Patients with FMF may experience a prodromal period 1-2
days before an attack. Constitutional symptoms, neuropsychiatric
or physical signs, appetite and taste alterations, and pain in the
region in which the flare-up will appear may be seen in the
prodromal period [15]. Our study was designed based on the
view that both Fabry disease and FMF have common nonspecific
symptoms; however, no patients with Fabry disease in our FMF
patients were found.

FMF is a clinical diagnosis, and genetic analysis is not a
test used for the diagnosis of FMF. Genetic testing of the MEFV
gene show be wild type in some patients with FMF. A wild type
MEFV gene does not mean that these patients do not have FMF,
but more detailed research may be required to interpret this
finding in these patients. The prevalence of Fabry disease varies
between studies according to the selected patient group [16-19].
In a study conducted by Zizzo et al. [20], it was shown that 9.4%
(n = 3) of FMF patients having a MEFV gene with a single
genetic alteration or without any mutation had some exonic
mutations in GLA genes responsible for Fabry disease. They
concluded that patients with ambiguous symptomatic FMF
patterns should be screened for Fabry disease. Lidove et al also
showed that two out of 58 patients with Fabry disease had
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previously been diagnosed with FMF [21]. Huzmeli et al. [22]
found a mutation in GLA gene in one out of 177 patients with
FMF. The genetic mutation detected in Huzmeli's study was
D313Y, which is considered a benign mutation. The D313Y is
the most discussed mutation in the literature [23-25]. In fact,
some studies have reported false higher prevalence due to
D313Y [25, 26]. Fabry disease was not detected in any of the
189 FMF patients in our study. In the TURKFAB study,
Turkmen et al. [28] found the incidence of Fabry disease in
patients with chronic kidney disease of unknown etiology to be
0.95% (3/313). The study was carried out with focus on chronic
kidney patients who did not receive renal replacement therapy,
and enzyme replacement therapy was also started in patients with
Fabry disease, which could lead to end-stage renal disease. Both
FMF and Fabry disease may lead to serious renal complications.
Our study was designed based on the premise that Fabry disease
and FMF may have similar clinical features. However, Fabry
disease was not found in our patients with FMF in this study.

Limitations

The limitations of our study are the single center and the
small population of 189 patients with respect to a disease that is
common in our country such as FMF is. However, the limited
number of publications in the literature investigating the
frequency of Fabry disease in patients with FMF makes our
study important. More comprehensive studies are needed to
investigate the frequency of Fabry in FMF patients.

Conclusion

Fabry disease is an awareness disorder. According to
our literature review, our study is the largest study investigating
the frequency of Fabry disease in FMF patients. Although
mutations that may be associated with Fabry disease were found
in the literature in patients with FMF, no FMF patients with
Fabry disease were found in our study.
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